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ABSTRACT: 
Digital literacy and technology education has gained much relevance in humanities and heritage related disciplines during the recent 
decades. Against this background, the purpose of this article is to examine the current state of educational programs in digital cultural 
heritage and related disciplines primarily in Europe with supplemental information from the US. A further aim is to highlight core 
topics, challenges, and demands, and to show innovative formats and prospects. 
1. INTRODUCTION
Digital literacy and technologies are becoming increasingly 
important for researchers in humanities and heritage related 
disciplines. Scholars have identified the development of 
combined digital and humanities skills as a critical challenge 
(Münster, 2019) for the cultural heritage sector, and this is a key 
issue in the European Commission’s Digital Cultural Heritage 
(DCH) priorities for the 2020s (European Commission, 2017, 
2019b). 
Cultural heritage refers to traces and expressions from the past 
that have lasting value in contemporary society (cf. UNESCO, 
1989). Cultural heritage traditionally focuses on tangible objects, 
but a broader understanding that incorporates intangible heritage 
and computer-based material has gained importance over the last 
decade. Digital heritage, technically intangible, comprises 
resources of human knowledge or expression (e.g., cultural, 
educational, scientific) as well as cultural heritage materials 
including texts, images etc. which are created digitally or 
converted into digital form (UNESCO, 2018). 
Although there are many university programs and courses 
focusing on DHC, there is no comprehensive overview of 
programs. One reason may be that many programs are driven by 
traditional fields such as digital archaeology, digital curation or 
digital conservation as well as related areas as digital humanities 
(DH) (cf. Münster et al., 2019). Besides higher education, there 
is a wide spectrum of vocational courses (the EU Codeweek 
program, DARIAH Teach, PARTHENOS, DHSI,* etc.) and 
frameworks for training and qualification activities (within 
ERASMUS+, COST† etc.). 
The purpose of this article is to (a) examine the current state of 
educational programs, especially at universities in digital 
heritage and related disciplines to (b) learn about core topics, 
challenges, and demands. Another objective is to show (c) 
innovative formats to enable teaching of digital heritage skills. 
Therefore, the article includes four sections: 
(A) A sketch of a framework and conditions for DCH education.
(B) A discussion of core curricula and competencies in the field 
of digital heritage that are widely missing in reference to the 
* https://teach.dariah.eu, https://www.parthenos-project.eu,
https://codeweek.eu/, https://dhsi.org/, June 23, 2021. 
DH, which have developed comprehensive core curricula at 
various levels. 
(C) Best practice examples in teaching skills related to DCH,
including innovative formats, and a discussion of didactic
aspects.
(D) Future prospects include vocational training and lifelong
learning in the field of DCH so that scholars and staff
acquire and maintain relevant skills and enabling a wide
public to acquire digital competencies via cultural heritage
as application scenarios – e.g., via citizen science or
crowdsourced repositories and applications.
2. FRAMEWORK CONDITIONS FOR DIGITAL
HERITAGE EDUCATION 
In this section, we set the stage for our discussion with an 
overview of competency frameworks and educational structures 
framing the teaching and learning of DCH. 
Competency Centers 
Competency centers are hubs for servicing cultural heritage, for 
example, by offering technical support, infrastructure, and 
training. Competency centers have been well established for DH 
(cf. Risam, 2016) and DCH on national levels, e.g. in Sweden 
(c.f., Gottlieb, 2012) for more than a decade. Currently, the 
concept of competency centers is under development to cover the 
European level with regards to heritage conservation and heritage 
(European Commission, 2021). 
Competency Frameworks 
Competency frameworks provide agreed definitions, 
descriptions, and implementation methods according to the 
demands, standards, and guidelines of specific sectors (Corr et 
al., 2019). The DigComp framework (European Commission, 
2019a) takes into account digital literacy as a future and critical 
skill for citizens. Digital literacy skills include (but are not 
limited to) information and data literacy, communication, and 
collaboration, digital content creation, data security, and problem 
solving. Additional competencies are hardware and software 
operations and career-related skills. To create digitally literate 
citizens, it is necessary to train educators. Some frameworks that 
include recommendations for educators exist. For example, a 
digital literacy framework (JISC, 2014) that addresses university 
† https://www.erasmusplus.eu/, https://www.cost.eu/, June 23, 2021. 
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educators in English-speaking countries covers media literacy, 
communications and collaboration, career and identity 
management, ICT literacy, learning skills, formal and informal 
digital scholarship, and information literacy. (Eichhorn et al., 
2017) further divide media literacy into operating, application 
and informing, or researching via digital channels. The 
DigCompEdu (Redecker, 2017) thematizes explicit requirements 
for future educators including professional engagement, digital 
resources, teaching and learning, assessment, empowering 
learners, and facilitating learners’ digital competency. Digital 
competency is critical for operating digital tools in teaching and 
research, so educators need the digital skills to evoke these 
competencies in learners. The European e-Competence 
Framework (European Committee for Standardization, 2014) 
focuses on digital skills and competencies required for 
professional applications. For 40 job profiles it defines specific 
competency areas, such as content creation and security. As for 
cultural heritage, required competencies were investigated during 
the European Year of Cultural Heritage in 2018 (Corr et al., 
2019). The main outcome was a SWOT analysis on member state 
levels (Roche et al., 2019). 
Educational Programs 
Globally, DCH is an emerging field. Discourse about its role and 
position within the humanities is ongoing, and educational 
programs for DCH vary on international, national, and local 
levels. In Italy, for example, the DCH educational program is part 
of the legislative context that governs bachelor and master’s 
degree courses (Italian Ministry of Universities and Scientific 
and Technology Research, 2004). Somewhat unique, the 
objective of this program is to train a new generation of 
professionals that are aware and capable of supporting the 
digitalization process in public administration (Italian Republic 
President, 2005). Within that context, in 2011, training became 
mandatory for all work promoted and financed by the Ministry 
of Cultural Heritage, especially for digital interventions for 
protected objects,(Italian Republic President, 2005, esp. art. 42). 
The  purpose was to simplify documentation and share the 
process with the Superintendence, entrusted with collecting 
documentation on restoration and consolidation activities 
(Directorate-General for Landscape, 2011).  
The courses provided by the LM-43 class* of master’s degrees in 
computer methodologies for humanities disciplines (in Italy) 
offer the methodological knowledge necessary for the use of IT 
tools in the humanities. Graduates f must have basic training in 
the humanities (linguistic, philological and literary, or historical 
and philosophical); in cultural heritage; in the arts, music, and 
entertainment; or in communication sciences. They must also be 
able to tackle problems of knowledge representation and possess 
the theoretical, methodological, and technical tools relating to the 
computer processing of texts, images, sound, and video in a 
humanities context, and know the elements of legal regulation 
and the constitutive principles of communication and telematic 
security. 
One of these courses, Management and preservation of digital 
documents (University of Calabria), prepares students for 
professions in public administration such as head of document 
management, workflows, and archives, IT protocol, or digital 
document preservation. Other courses focus on mediation 
between the worlds of traditional knowledge (texts in 
verbal/linguistic format, implicit knowledge) and digital 
knowledge (Digital and public humanities disciplines at Ca’ 
 
* https://corsi.unibo.it/2cycle/DigitalHumanitiesKnowledge , June 23, 
2021. 
Foscari, Venice and Text Sciences for the digital professions at 
the University of Catania) promoting the enhancement and 
dissemination of cultural content with a focus on training experts 
in public humanities. More recent training courses (e.g., Masters 
in Digital humanities and digital knowledge at the University of 
Bologna) teach skills for governing the entire supply chain of 
knowledge in the humanities: production, conservation, 
treatment, dissemination, and use of resources. These programs 
and courses emphasize the complex representation of knowledge, 
both formal and informal, which characterizes a modern model 
of the humanities. 
DH education in the US differs from the EU. While digital 
literacy initiatives and resources exist for youth and adults at the 
federal and state levels,† educational policies related to digital 
literacy at the national level are absent, leading to inconsistencies 
that make it challenging to establish core requirements in DH 
education and training. A recent survey of DH programs in 
Anglophone countries (Sula et al., 2017), reveals variation in DH 
education foci (e.g., generalized DH, DH computing), program 
type (e.g., certificate, degree), and approach (fixed vs. agile) 
(Richards-Rissetto and Wisnicki, in print). While degrees in DH 
are offered, most educational programs comprise specializations, 
minors, concentrations, and certificates. As for DCH, there are 
no degree programs in the US, and formalized programs, such as 
the Center for Advanced Spatial Technologies (CAST), 
University of Arkansas,‡ are almost absent. In part, the lack of 
DCH degree programs and standardized pedagogical learning 
objectives stems from debates about what digital humanities is, 
as well as from disciplinary diversity (Gold, 2011). 
However, DCH education is growing in the US. New courses, 
field schools, and specializations are particularly associated with 
digital archaeology, history, and/or library sciences and museum 
studies. For example, John Hopkins University offers an MA 
combining cultural heritage management with a Certificate in 
Digital Curation emphasizing archival methods. In contrast, 
digital archaeology programs typically emphasize field methods 
such as terrestrial and aerial laser scanning and photogrammetry, 
and other technical skills such as Geographic Information 
Systems. DCH courses range from introductory to advanced, 
with diverse foci, and a lack of common pedagogical standards. 
While organizations, institutions, and funding agencies are 
increasingly focused on DH and DCH pedagogy (Hirsch, 2011) 
and curriculum development (Locke, 2017), DCH education in 
the EU is more comprehensive, with more concrete efforts at 
standardizing competencies than in the US. 
3. CORE CURRICULA AND COMPETENCIES 
Core curricula as an overarching body of knowledge and 
competencies in a specific domain sum up conditions for 
learners, learning processes, and outcomes, and therefore define 
requirements for education. They record competencies for 
students in several sectors (subject-specific, social, etc.) and 
show the content of modules and their objectives. Furthermore, 
they point out organizational aspects and offer methods for 
university teachers to design courses that achieve desired 
learning outcomes. These outcomes include appropriate 
digitization processes related to teaching, learning, and 
curriculum development. Within DH and DCH, emerging 
methodological and technical changes continue to greatly impact 
† e.g., https://lincs.ed.gov/state-resources/federal-initiatives/digital-
literacy, June 23, 2021. 
‡ https://cast.uark.edu/, July 15th, 2021. 
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the development of core curricula (Schulz, 2018). In particular, 
the wide array of digitization techniques require transformations 
not only in digital content but also in teaching digital pedagogy 
and curricular-based digital skills (Grünewald, 2020). 
Data Literacy 
Data literacy is defined as the ability to handle data in an 
organized manner, use it consciously, and question it in context 
(Schüller et al., 2019). This definition comprises competencies 
regarding the collection, exploration, management, analysis, and 
visualization of data but also to its interpretation, 
contextualization, evaluation, and application. Data literacy is a 
major prerequisite for scientific work and should therefore be a 
fundamental part of the training of all university students from an 
early stage. In recent years, universities have increasingly 
implemented data literacy courses and programs, but with 
different organizational structures and thematic foci. 
One well-recognized example from the US is the course Data8: 
Foundations of Data Science at the University of California, 
Berkeley which started in 2017.* This course introduces entry-
level students from all disciplines to programming and statistics 
to work hands-on with real-life data. While universities in 
Germany have implemented data literacy in curricula in various 
ways, most programs encompass centrally organised, 
interdisciplinary courses intended for early-stage students. 
Adhering to recommendations from several studies on data 
literacy education (Arbeitsgruppe Curriculum 4.0, 2018; 
Gesellschaft für Informatik, 2018; Heidrich et al., 2018; Ridsdale 
et al., 2015), these courses typically include hands-on work with 
data similar to Data8. The programs often use lectures to raise 
awareness and give students an overview of the different aspects 
of data literacy. Complementary online courses or exercises may 
be used to provide additional information. More extensive 
modules (5–10 ECTS) on data literacy are less commonly used 
as a starting point. Main topics include programming, the basics 
of computer science, statistics, research data management, and 
ethical aspects of the work with data, as well as topics related to 
the application and the social impact of data and digitalization. 
Programming is a mandatory part of some of the data literacy 
programs. Other topics are highly dependent on the departments 
involved in organizing the respective programs. Several of the 
programs offer multiple levels so that the entrance threshold is 
low, but interested students can extend their data handling skills. 
Courses to achieve higher levels can either be specific and 
centrally organized (often in the form of workshops, training, or 
project-based courses) or students can select from a range of 
topics. Most programs award certificates for successful 
participation. In many cases, credit points from courses in the 
certificate programs can be used for the actual study program, 
which generates an additional incentive for students to participate 
in the certificate course and makes it attractive for students who 
are not required to complete a data literacy program. 
Apart from creating special courses, many data literacy projects 
support lecturers in teaching data literacy competencies in their 
courses. Thus, the respective data literacy skill is directly 
connected to discipline-specific topics and students do not have 
to expend any additional effort. 
Digital Humanities 
Researchers have attempted to sum up and categorize DH 
programs, syllabi, and core topics. Sahle (2013) summarizes as 
 
* http://data8.org/, June 23, 2021. 
main areas of study programs within digital society, culture, and 
science: (1), special research field areas (2), theories, methods 
and questions addressing them (3), digital transformation and 
tools (4), and resources for single research fields. (Sula et al., 
2017) specify topics like enrichment, capture, and storage as 
prevalent in European programs, and meta-activities like project 
management and creation (designing, programming, writing) as 
special features in Anglophone programs. 
These approaches also mention the importance of teaching 
content, methods, and skills in combination with practical 
formats like case studies, projects, or evaluation (Sahle, 2013). 
The latter is linked to project-based-learning (cf. Kröber and 
Münster, 2014) that is common in DH, which foster student 
creativity, problem-solving skills, collaboration, and independent 
learning (Spiro, 2011). 
Core competencies in  DH include research skills (e.g., 
information research and management), foreign language  skills, 
general humanities methods, and specialist DH methods (Sahle, 
2013). Analytical skills stem from the fields of ICT, data 
management, programming, digital editions, statistics, or 
technologies for creating websites (Schulz, 2018). DH courses 
therefore address the width of humanities research data, as well 
as their manipulation and modeling, handling, presentation, and 
interpretation (Grünewald, 2020). Additional, more advanced 
abilities in the DH curriculum incorporate modeling and 
analyzing questions and subsequently transforming them into 
technically supported solutions to provide a wider understanding 
of the research field, including practical applications (Sahle, 
2013; Schulz, 2018). In those curricula, subject-specific 
knowledge concerning tangible and intangible heritage merges 
with knowledge of standards or tools that directly imply a 
connection to certain research questions or areas. 
Digital Cultural Heritage 
Numerous professional disciplines are engaged with cultural 
heritage and its digitization. Consequently, various and highly 
differing skills and competencies are needed, which has 
drastically changed in the digital age. A spectrum of DCH 
competencies comprises digital data curation, communication, 
and tool skills (Van Lakerveld et al., 2017). Although digital 
competencies are essential for heritage professionals at all career 
stages (Münster, 2019), training in digital heritage is still mostly 
provided through academic courses and curricula. 
How is the situation in related fields? Competencies in cultural 
heritage education are described in several publications – most 
recently (Jagielska-Burduk and Stec, 2019), previously in (Chen 
et al., 2012) and by (Tammaro, 2017). Existing programs 
encompass topics about certain cultural artifacts, implementation 
in organizations and institutions, and technical research, use and 
publishing requirements (e.g., Leuven University, 2021). The 
latter include producing digital knowledge, analyzing and 
visualizing, and management (e.g., University of York, 2021). 
Concerning Digital archaeology, the International Campus of the 
Spanish Society of Virtual Archaeology, the Virtual Archaeology 
International Network, INNOVA, and 18 research groups from 
14 universities (SEAV, 2012) has created a core curriculum for 
Spanish universities. A similar curriculum has been developed 
for digital curation (cf. Sabharwal, 2015) and investigated within 
the DigCurV Curriculum Framework (Cushing and Shankar, 
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2019; Engelhardt, 2012). Although these frameworks target 
similar sets of competencies, they do not focus directly on DCH. 
Current DCH Courses 
Within Europe there are several opportunities to study digital 
heritage. For this article, options at bachelor’s, master’s, and 
doctoral level were examined using study portals — the three 
European platforms* within a partnership with institutions like 
the EC, DAAD, British Council, and UNESCO Institute for 
Lifelong Learning that provide prospective students from all over 
the world a curated review of study courses. For DCH, we do not 
claim that these results are complete but sketch an overview of 
possibilities for studying DCH in Europe.† More than half of the 
DCH education options in Europe comprise a master’s degree (a 
total of BA: 119, MA: 136, PhD: 12). One possible reason for 
this could be the strong orientation toward research in heritage 
fields combined with digitally based infrastructures. As (Busch, 
2020) points out, digital methods are primarily used in research 
settings, which is more relevant at master’s level than in 
bachelor’s programs (Fig. 1). 
 
Figure 1. Percentage of bachelor’s, master’s, and doctoral pro-
grams in DCH in Europe. 
The countries in Europe‡ where DCH or related subjects are 
studied are Austria, France, Greece, Hungary, Ireland, Italy, the 
Netherlands, Poland, Russia, Slovakia, Spain, Sweden, 
Switzerland, Turkey, and the UK. The UK offers the largest 
number of DCH programs and is unique in that the majority are 
at the bachelor’s rather than the master’s level (cf. Fig. 2). In 
European countries, bachelor’s programs are minimal or 
unavailable (e.g., Sweden or the Netherlands). 
Figure 2. Locations in Europe to study DCH 
At all levels, DCH is mostly connected to humanities disciplines 
(total 141); arts, design, and architecture (total 83); and social 
sciences (total 79). In addition, applied sciences, business 
management, computer science, and IT, hospitality, leisure and 
 
* https://www.bachelorsportal.com, https://www.mastersportal.com, 
https://www.phdportal.com, July 5, 2021.  
† The search term at all 3 portals was: “digital heritage”. For 
comparison: “cultural heritage” attained 555 mentions for bachelor’s 
studies and 585 mentions for master’s studies in Europe.  
sports as well as journalism and media are relevant sub-
disciplines where DHC is assigned (Fig. 3). 
 
Figure 3. Levels and disciplines of DCH studies in Europe 
 
In the next section this article will have a closer look on the three 
domains from which where the largest number of DCH courses 
originate. For DCH courses related to the humanities, the most 
frequent discipline is history, specifically modern and ancient 
history. In the language-related fields, language and literature 
studies and linguistics are the most represented disciplines (Fig. 
4). 
 
Figure 4. Domains of DCH in humanities programs 
‡ For this summary the geographical definition of Europe was used and 
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Figure 5. Domains of DCH in arts, design, and architecture pro-
grams 
 
Figure 6. Domains of DCH in a social sciences program 
 
Within the domain of arts, design and architecture, visual arts, 
film, photography, and media, DCH courses primarily relate to 
art history, architecture, and design (Fig. 5). In the context of so-
cial sciences DCH courses focus on urban and cultural studies 
and archaeology (Fig. 6). With regards to the different types of 
cultural heritage, European DCH programs mostly focus on tan-
gible heritage, that is, artifacts, objects, images, and texts. Corre-
spondingly fewer DCH programs focus on intangible, natural, or 
born digital heritage, including video games, music, theater, 
dance, religion, or spirituality. 
 
4. INNOVATIVE FORMATS 
Research-based teaching formats encourage learner participation 
and offer real-world learning opportunities (Brew and Saunders 
2020). In recent years, digitally based teaching and learning 
formats continued to expand to all fields of study (Keengwe and 
Kidd, 2010). In DH and DCH, students encounter diverse range 
of formats. On the one hand, self-study formats are becoming a 
popular way to teach students DH and DCH skills for research 
 
* e.g., DARIAH Teach, https://teach.dariah.eu, June 23, 2021. 
† e.g., Europeana, https://europeana.eu, June 23, 2021. 
‡ https://fortext.net/, July 6, 2021. 
purposes.* On the other hand, courses for DH and DCH educators 
are offered to widen their specific teaching skills via digital 
formats.† Self-study for both students and educators is frequently 
based on wikis, blogs, and text, audio, or video lectures. Self-
study material can stand alone or become part of teacher-driven 
DH and DCH courses (e.g., Münster et al., 2021; Openculture, 
2021; PARTHENOS, 2020; Volk et al., 2019). 
Tutorials are becoming increasingly popular as a self-study 
format. They are expected to become one of the most used 
techniques in education (MMB, 2020) because they provide 
theoretical and practical information that can often be archived 
for future needs (Bergert et al., 2018). In DH and DCH education, 
screencasts are often used to convey digital methods and the use 
of software (e.g., forText).‡ They employ step-by-step 
visualization of applications and software tools to provide 
students with practical instructions that are embedded in the 
processing of specific questions and research problems. One 
example is the Digital4Humanities project§ coordinated by 
Friedrich Schiller University Jena and supported by the 
Association of Digital Humanities in the German speaking 
countries. In the project, researchers from eight German and US 
universities are investigating the use of video tutorials for 
learning digital research methods in a self-directed way. Various 
tutorials have been created. Each tutorial comprises the 
theoretical aspects of a specific research method, explains the 
relevant methods or tools, and implements them in a practically 
oriented research context. The tutorials also show students how 
to handle the software tools on a step-by-step base. One objective 
of the project is to make the results available to other researchers, 
lecturers, or educators that want to create self-study tutorials. 
Another objective is to evaluate the tutorials with lecturers and 
learners to retrieve empirically based information about this self-
study format. 
While video tutorials address students in an active and inclusive 
manner and enable informal education, various formats are used 
to enhance formal education. One setting originally employed in 
secondary schools (King, 1993) and subsequently in universities 
(Spannagel, 2010) is the flipped or inverted classroom. In this 
setting, the learning phases are swapped. Students first learn in-
dividually and then come together with the teacher and peers for 
group learning. Class time is used for active problem-based learn-
ing and practice activities (Love et al., 2014). In fully digitally 
based settings, individual and group learning take place virtually. 
A digital approach opens new avenues to connect the inverted 
classroom with other approaches such as cooperative or collabo-
rative learning (eg. Kopp and Mandl, 2006) in virtual environ-
ments. A recent survey showed that in fully digital settings the 
flipped classroom approach can have a positive effect on stu-
dents’ learning, attention, and evaluation of learning (Tang et al., 
2020). In DH and DCH education another benefit of such settings 
is virtual collaborations at national and international levels. The 
close connection between education, research, and professional 
tasks (Sonntag, 2021) is also relevant for DH and DCH. Collab-
orative formats using problem-based learning (PBL) (Barrows, 
1996) promote active engagement with the learning material, 
which helps learners to remember concepts and skills and pro-
motes problem-solving competencies (Adobe, 2021). PBL is car-
ried out in small tutorial groups under supervision and engages 
§ https://www.gw.uni-
jena.de/fakult%C3%A4t/juniorprofessur+f%C3%BCr+digital+humaniti
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real-life challenges with hands-on training that transforms lectur-
ers into coaches (for DCH, e.g., Maastricht University).* 
Virtual Learning Locations 
Furthermore, virtual learning locations are innovative teaching 
and learning environments. During COVID-19 a large number of 
cultural organizations and institutions virtually opened up to the 
public, including for educational purposes (cf. Network of 
European Museum Organisations, 2021). In this context, 
combined with the renaissance of virtual reality, there is a 
constantly increasing number of digital applications specifically 
focusing on DCH education via extended reality (XR) 
technologies. Their scope comprises virtual museum applications 
(as overview: ViMM WG 2.2, 2017), city tours (eg. Barthel et 
al., 2017), and cooperative 3D learning environments (eg. 
Radianti et al., 2020). These applications are designed to best 
ensure the transformative power of experiential learning and to 
enable integrated research and training activities. Through these 
solutions, it is possible to actively involve students, often 
resulting in faster learning, better retention, and better decision-
making, as well as to provide researchers with advanced tools for 
study and analysis (Jing, 2019; Kencevski and Zhang, 2019). 
5. FUTURE PROSPECTS 
The current state of DH and DCH education, core curricula and 
competencies, and formats offer a foundation for future teaching 
and learning requirements. 
Management of Self-directed Learning 
Strong self-directed learning cannot thrive without 
organizational support (Traus et al., 2020). Students need to 
know how to manage learning in this way (University of 
Michigan, 2020). This approach could be implemented in 
curricula or at least in key qualifications, particularly important 
for nurturing scientific skills (Sahle, 2013) as a core competence 
for studying and research. 
Linking Primary, Secondary, and Higher Education 
Within several frameworks (Ferrari, 2013; Gesellschaft für 
Informatik, 2016; Redecker, 2017), it has already been pointed 
out that learning, working, and living are closely connected. Due 
to digitization, life is changing rapidly, and it is essential to 
evolve concepts of teaching in response to this phenomenon. As 
an example, the European Heritage Strategy for the 21st Century 
(Council of Europe, 2018) mentions the need to incorporate 
heritage education into school curricula. As such, virtual learning 
locations could connect schools, universities, and institutions or 
organizations and give galleries, libraries, archives, and 
museums the chance to interact with target groups at different 
educational stages. 
Lifelong Learning 
In addition to subject-specific and general key qualifications, 
some superior frameworks record overarching digital 
competencies (e.g., for lifelong learning, Council of the European 
Union, 2018). For example, the Italian national plan for the 
digitization of cultural heritage (Italian Ministry of Cultural 
Heritage and Activities and Tourism, 2017) aims to provide the 
multiple offices operating in cultural heritage with a model for 
managing digitization processes, to accelerate their development, 
and to facilitate access to the services offered. From this 
 
* https://www.maastrichtuniversity.nl/education/why-um/problem-
based-learning, June 29, 2021. 
perspective, the plan should be understood as a management 
system of the digital ecosystem of cultural heritage that 
comprises general organizational and operational methods, 
definitions for tools, and methods of verification. To meet the 
needs that emerge from the launch of high-impact initiatives such 
as this Italian one, or to respond to the requests that come from 
operators and professionals in museums and public institutions, 
numerous transnational initiatives have been taken, such as those 
proposed by Una Europa Life Long Learning Certificates (4 
ECTS).† They aim to provide a truly transnational learning 
environment where individual courses offered by the Una Europa 
partners‡ are mutually recognized as building blocks of a joint 
program, including lifelong learning in DCH as digital 
technologies applied to cultural heritage, management of digital 
data, and digital data services for study, research, and 
management. 
Citizen Science and Education 
Finally, citizen science approaches have found their way into the 
research and teaching of various university disciplines in recent 
years (Bonney et al., 2009), including DCH. In this context, 
knowledge transfers to citizen scientists creates particular 
didactic challenges (Roche, 2020). This is not least because the 
target or interested group for cultural heritage projects are often 
not digital natives and thus have to be addressed via other 
channels (Haumann and Smolarski, 2021). Knowledge transfer 
via digital citizen science activities nevertheless appears to be a 
promising approach, as public involvement in generating 
knowledge increases willingness to engage with cultural 
heritage. From a university perspective, getting an interested 
public from outside the academic institution involved in the 
research process is promising. This involvement can not only 
integrate previously inaccessible knowledge stocks, but also 
opens up new perspectives and interdisciplinary problem-solving 
approaches at the various levels of participation – from 
crowdsourcing to citizen science. 
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